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iring of Adhesive Mfcfcari&ls Particularly. Jor 



Field of th e Invention 

The present invention relates co curing of adhesive 
materials particularly for panel replacement, or repair in 
10 automotive applications and is particularly suitable Cor 
replacement of glazing panals or other panels 1n 'insitu' 
environments and locations such as in auto repair shops, In 
p an outdoor environment or the like . 

Q 

S| 1R Background of the Invention 
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Modern automotive glazing is typically bonded into the 
^ vehicle using polyurethane (pu) adhesives. Automotive body 

panels are also sometimes bonded to a vehicle chassis or 
H sub-frame using adhesivas. These adhesives tend to be 

moisture cured, but thermally curing versions have been 
used. When a glazing panel (such as a front screen glazing 
panel) is replaced, the customer is advised not to use the 
vehiolo Cor a prescribed period, known as the "drive away" 
time. In this time the pu adhesive material forms a skin 
25 on its surface and whilst it is not completely solid, the 
adhesive and cohesive forces ars sufficient to keep the 
glazing, panel in place, in the event of a collision. The 
forces exerted on the front screen glazing panel during an 
impact are due not only to its our. inertia hut also result 
30 from the inflation and operation of airbagn where present . 
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The adhesive bonding material and glazing panels also 
provide vehicle strength and rigidity in the event of a 
roll over. It is clear that any adhesive materia! and 
application process must ensure vehicle integrity and the 
£ safety of the occupants. 

The drive away time is specified by the pu adhesive bonding 
material manufacturer and is provided normally in tabular 
form. The table provides a glass replacement fitter with 
10 a time in minutes or hours for a range of ambient 
^ temperature and humidity. The figures i n the table 

O represent what the pu manufacturer knows to be safe times 

o . 

yf| for adhesive to reach adequate mechanical strength. The 

/2 quoted figure will also include a safety margin (probably 

fy 15 200%) on bonding strength to account for likely impact 

y? forces and variations in the adhesive product. The 

technique of the invention may have application in fields 
other than automotive glazing panel replacement, such as 
for example in automotive body panel repair or replacement , 
py 20 or architectural panel replacement (glazing or otherwise) . 

Such panel replacement is either of necessity, or customer 
preference, carried out outdoors or in uncontrolled 
environments (such as repair shops) . 

25 US Patent 5948194 relates to a technique for dispensing 
adhesive bonding material onto on automotive glazing panel 
in an automated environment {vehicle pxxxlucl. i on line) in 
which robot arm manipulation is co-ordinated with a fixed, 
heavy duty dispensing arrangement, including a variable 

30 
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power microwave source to dispense bonding material heated 
in a particular regime such that first dispensed material 
is dispensed at a different temperature to second dispensed 
material . 

5 

Applying heat to the pu adhesive bonding material for a set. 
period of time (dependent on the heating apparatus) 
accelerates the gel and cure tim^ of the adhesive. Once 
the pu adhesive material temperature has been elevated CO 
10 an optimum temperature the heating mechanism is removed and 
the adhesive ie allowed to cool. This temperature 
elevation has been found to increase the rate of cure. 
Realisation of this accelerated cure rate in the field 
reeulte in faster drive away timas, which ia particularly 



Hi 15 relevant to automotive panel replacement industries such as 

fU 

y?| automotive glassing panel replacement. For panel 

^_ replacement in substantially uncontrolled environments such 

P 

1^ as repair ehope or outdoors, the adhesive needs to be 

JJjj rapidly dispenaed in a controlled manner and a consistent 

20 heating regime applied. In such circumstances controlled 
robotic apparatus ie not appropriate and cost prohibitive. 



An improved technique and apparatus for panel replacement 
(particularly automotive glazing panel replacement) has 
25 been devised. 

9ummarv of the Invention 

According to a first aspect therefore, the present 
invention provides a method of securing a panel with an 
30 adhesive bonding material, using hand- held operator 
manipulatable dispensing device to dispense adhesive 
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bonding material via a dispensing outlet of the device, the 
method comprising subjecting the bonding material to a 
predetermined temperature regime, the predetermined 
temperature regime having: 

5 

(i) a period of heating the bonding material at a 

predetermined level prior to di spensing from the 
dispensing outlet of the device; and 

10 (ii) a subsequent period of curing in- situ in contact 

with the glazing panel at a temperature 

Ms 

p significantly below the h&ating temperature level 

O in step (i) / wherein 

m 

M 

Hi 15 the temperature of the adhesive bonding material dispensed 

ru 

ffll via the dispensing outlet is maintained substantially 

L uniform as adhesive is dispensed about the periphery of the 

0 

H* panel. 
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20 It is preferred that the predetermined level Lo which the 
adhesive bonding material is heated is substantially at or 
above 50 P C. 

It haa been found that, particularly where the adhesive 
25 bonding material ia heated to 70°C ± 20°C and then left to 
cure (typically at ambient conditions of temperature and 
humidity) , the pre-heating process incroauou the rate of 
gelling and ou curing. 



30 
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The heating o£ the adhesive bonding material Is therefore 
preferably tailored to elevate the temperature of the bulk 
of the material to 70°C ± 20*C. Bulk heating technology 
such as rf/microwave, dielectric or ultrasound can be 
5 utilised to cause this temperature elevation. Other energy 
dolivery techniques (preferably bulk heating techniques) 
may be utilised. 

The adhesive* bonding material is preferably a "moisture 
cure* material, preferably a moisture Cure polyurethane 
adhesive bonding material. The subsequent rapid curing of 
"moisture cure" adhesive following application of the 
temperature regime in accordance with the invention is 
marked. "Moietura cure" is a term well known in the art; 
an alternative category of adhesive bonding material is 
commonly referred to as "heat cure" material . "Moisture 
cure" as used in the art typically refers to a bonding 
material which cures under ambient conditions in the 
presence of moisture/humidity, *Heat cure" is a term 
employed in the art meaning an adhesive bonding material 
which oureo primarily through the application of heat 
substantially throughout the entire curing process. 
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The rate of gelling/curing of the pre-heated adhesive 
2b bonding material has been found to be at least twice that 
of adhesive bonding material not dispensed from a device in 
accordance with the procedure of the invention. It is the 
conclusion that the drive away time of a vehicle can be 
reduced if the pu adhesive bonding material is preheated 
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for a finite length of time prior to dispensing and then 
left to undertake a normal "moisture" (humidity) cure. Due 
to the convenience of manipulation o£ the device, a 
substantially uniform temperature of dispensing of the 
5 adhesive via the dispensing outlet (ncafcle) has been found 
particularly effective, and provide for rapid dispensing 
around the periphery of the panel or morn typically around 
the frame to which the panel is to bo fitted. 

It is preferred that the heating (temperature elevation 
stage of the process) should not be applied to an extent 
such that an upper temperature limit is exceeded, if this 
occurs, it has been found that excessive and premature 
gelling or curing of the adhesive material i a imparted. 
Preferably gelling and curing of the adhesive material 
occurs following the heating stage. 

Samples were tested at intervals of 5 minutes for surface 
tackiness using a white card. This a test specified by the 
pu manufacturer as an on site method for checking for 
suitable gelling of the adhesive. To pass the test the 
white card must touch the pu surface and be removed without 
any black adhesive being attached. From the in houae 
testing it has been shown that the preheating process 
increases the rate of gelling and 50 curing. 

Heating of the adhesive material contemporaneously with 
dispensing of the adhesive material ic preferred. The 
adhesive material is typically dispensed (preferably 
30 extruded) onto either the back face perimeter of the 
glazing panel /windscreen or onto the vehicle aperture 
frame. 
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The adhesive material is preferably dispunued/extruded 
using an applicator device (such ae an applicator extrusion 
gun! . 

5 According to a second aspect, Uia invention therefore 
provides an applicator device for dispensing adhesive 
material, the applicator device being hand-held and 
operator manipulatable and comprising a body portion 
including a delivery channel for delivery of adhesive 
10 bonding material to a dispensing outlet nozzle, the body 
portion further including an operator actuatable heating 

P arrangement for heating the adhesive bonding material to a 

P 

Uj predetermined temperature level to produce a substantially 



J* consistent outlet dispensing temperature via the nozzle* 

^ s The short travel distance of the adhesive bonding material 

5 between the heating zone and the nozzle ensures a 

j=Jl consistent and accurate dispensing temperature. The device 

=P can be rapidly manoauvered (due to its compactness) 

P 

20 resulting in speedy application of adhesive around the 



panel or the frame to which the panel is to be bonded. 

The device preferably includes a nozzle or nozzle receiving 
portion, the heater device being provided adjacent the 
25 nozzle or nozzle receiving portion. It is particularly 
preferred that the heating moans ia positioned and 
configured for heating of the adhesive material whilst 
present in the nozzle. 
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The heater is provided for the applicator device in order 
to permit the adhesive material temperature to be elevated 
as it is dispensed/extruded. Th2 applicator device, in 
addition to having an adhasive material heating 
arrangement, is preferably configured to accept the 
adhesive material in canister/package term (single or 
multi shot). Dispensing via a nozzle is preferred. 
Preferably disposable nozzles are provided- Adhesive 
material packages (typically for single shot) and nozzles 
may be fitted prior to uae and removed and disposed of 
subsequently. It is preferred that an actuation switch or 
trigger is operator actuatable to simultaneously initiate 
the heating arrangement and feed arrangement for \irging the 
material along the delivery channel toward the 
outlet/nozzle. 

The heating arrangement is beneficially provided in the 
body of tho applicator device diaposed Ioxw«jrdly of the 
actuation switch or trigger. Thia provides ergonomic 
advantages and good balancing of the device* for operator 
handl ing . 

Although the curing technology described above has been 
described primarily for bonding windscreens (lor which it 
25 is particularly convenient to reduce euro Limes) , the 
system can he used on any bonded glazing or other panels, 
particularly such glazing or other panels utilising pu or 
other (moisture cure) adhasives. 

30 The invention will now be furthar described in specific 
embodiments . 
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Brief Deflc rintion of thu* Drawings 

Figure 1 is a schematic view of a hand -held appl icator 
device according to the invention; 

5 Figure 2 is a sectional view of an alternative applicator 
device for use according to the method of Che invention; 

Figure 3 is a front end elevation of the device of Figure 
2; and 

10 

M= Figure 4 is a rear end elevation of the device of Figures 

b 



tetailed. De scription of thn Prefer red Embodiments 



SI 

in 

Ty 15 Referring Lo the drawings and initially to Figure 1, an 

9 extrusion adhesive applicator device 101 i. 0 - provided with 

O a nozzle 111 at a first end of a delivery channel or duct 

fy na , the channel or duct 112 extending to a cannlster 

± loaded chamber 113. A microwave energy delivery heater 

g 

Rj 20 arrangement 114 i* disposed within the applicator body to 

effect the desired heating of the adhesive material in the 
channel or duct 112 in order to ensure dispensing via the 
no2zle ill at the required temperature. Typically a 
uniform dispensing temperature out of nozzle 111 Of 70 n C ± 
25 20°C is preferred. 

The microwave energy delivery heater arrangement 114 
comprises a chock piece 11B surrounding a relevant portion 
of the channel or duct 112, an optimised microwave cavity 
30 116 and a microwave generator 117. The microwave 
arrangement is positioned within a forward portion lis of 
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the housing of the device which defines a hand locator 
spaced from the handle and trigger porcion 120. The 
adhesive is contained uithin a carmister wa loaded into 
the chamber 113. The trigger 12*1, when actuated, operates 
B to urge the adhesive material from chamber 113 along the 
duct/channel 112 by means of a pistcn drive arrangement or 
a screw drive arrangement (or cclner drive arrangements 
known in the art) . Actuation ol the trigger arrangement 
also energises the controlled output of the microwave 
10 heater arrangement 114. Power supply for the arrangement 
is provided via an integral povrer supply 127. The 
canniater 113 is eithar ruptured on insertion into the 
j|j receiving chamber or rupture may be initiated upon 

SI actuation of the trigger 124. 

in 

ru 15 

fH in an alternative embodiment, shown in Figures 2 to 4 a 

q no2zle 1 on body 2 is provided with complementary entry 

engaging screw thread formations 3, 4 to permit secure 
connection. 
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The heater body 2 includes electrodes 5, G actuatable to 
set up a bu]k heating radio frequency field to elevate the 
temperature of adhesive material in the nozzle 1 to 70°C ± 
7 C C prior to the material being extruded from the end of 
25 nozzle 1. The rate of extrusion of the material is co- 
ordinated with the heat applied via electrodes 5, 6 to 
ensure that the Radio Frequency (R3?) bulk huaLing of the 
adhesive material in the nozzle to ensure that extruded 
material has been heated to the required temperature 

30 
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Bulk headng of the material is preferred using an energy 
field which is substantially uniform through the bonding 
material. This promotes substantially unilonn heating of 
the adhesive bonding material throughout the body of the 
material which results in uniform application of energy. 
The energy field is preferably electromagnetic and may 
comprise microwave energy (preferably directed by microwave 
wave guide) or alternatively Radio Frequency (RF) heating 
may be utilised. 

As an alternative to the use of RF heating, the heater body 
2 may include microwave generator means and/or a microwave 
guide means for bulk heating the adhesive material in 
nozzle 1 to the required temperature. As a further 



In IS alternative, the heater body 2 may include an ultrasonic 

yj generator and/or ultrasonic wave guide in order to effect 

^ bulk heating of the adhesive material in nozzle 1 by means 

l& of ultrasonic energy delivery. As a further alternative 

W dielectric heating may be utilised. A microwave 

p 20 arrangement provides advantages in that relatively reliable 

r * microwave technology may be adapted and microwave suppliers 

provide economic advantages. Ultrasound, dielectric and RF 
arrangements may be technically equal to microwave and do 
not risk microwave energy leakage. 

2S 

The adhesive material is extruded by the applicator gun 
device either directly onto the glazing panel . or to the 
frame into which the glazing panal is to be secured. 
Thereafter, the prior heated adhesive material is allowed 
30 to cure under ambient conditions. 



K'P ft.' 
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The adhesive bonding material is preferably a "moisture 
cure" material preferably a moisture cure polyure thane 
adhesive bonding material. "Moisture cure" is a term well 
known in the art, and an alternative category of adhesive 
5 bonding material is being referred to as "heat cure* 
material. "Moisture cure" as used in the art typically 
refers to a bonding material which cures under ambient 
conditions in the presence of moisture. "Heat cure" is a 
term employed in the art meaning an adhesive bonding 
10 material which cures primarily through the application of 
heat substantially throughout tha entire curing process. 

Whilst the invention has particular applications for use in 
vehicle windscreen replacement (in that drive -away times 



Ul 15 are significantly reduced) • li: is envisaged that the 

technique would have technical and commercial benefit use 

£ in other glazing aDplications, or indeed in other 

Q 

situations whore screens, panels or the like require 
bonding . 
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